OTS 


JPRS:  2739 
25  May  i960 


Ox 

K 


a 


SOVIET  NONFERROUS  ^lETALLURGY 
lo.  7 

SELECTED  TBAETSLATIOKS 


^^0  quality 


rw;:; 


I 


p-.-, 


f;?:  rr  ^ 


PSgRaiBlTno:^  B 

JkBpioTeo  tc;  p-imhc  teleoMI 
{HattlibBaae 


Distributed  by; 

OFFICE  OF  TEOHIIOAL  SERVICES 
U.  S.  DEPARTMENT  OF  COmiERCB 
WASHINGTON  25,  D.  0. 


U.  S.  JOINT  PUBLICATIONS  RESEARCH  SERVICE 
205  EAST  42nd  STREET,  SUITE  300 
NEW  YORK  17,  N.  Y. 


JPRS:  2759 
C30:  3001- V7 


SOVIET  ROIfflliiROUS  j^ET/iLLir^GY 


t-T 

IV’J  .  I 


SELECTED  TRANSLATIONS 


Introduction 

TLis  is  a  serial  publication  containing 
sslscted  translations  on  nonferrous  metallurgy 
in  the  Soviet  Union.  This  report  contains  trans- 
lo.ticns  on  subjects  listed  in  the  table  of  contents 
balo;T, 
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The  Roasting  of  Granulated  Copper  Concentrates  and 
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1.  Operational  Procedure  at  the  Klrovgrad 
Concentmtor  Plant* 


^his  is  a  translation  of  an  article  written  by 
S.  I.  Popov,  D.  A.  Boikov  and  L.  D.  Kulikov  in 
Tsvetnj^e  Metally  (Nonferrous  Metals),  No.  12, 
December  1959j  pages  1-6;  CS0:3001-N/7 


The  Klrovgrad  Concentrator  Plant  was  activated  in  1931 
and  In  its  first  few  years  its  processing  of  ores  involved  an 
Incomplete  recovery  of  all  valuable  components.  For  inscance, 
the  ores  of  the  Karpushlnskiy  Deposit  were  processed  to  obtain 
copper,  zinc  and  pyrito  concentrates,  but  the  quality  of  these 
concentrates  was  low  —  as  was  the  degree  of  recovery  of  metals 
from  them. 

Despite  the  high  content  of  zinc  and  sulfur  in  the  ores 
of  the  Lsvikhlnskiy  Deposit,  these  ores  had  been  processed  so 
as  to  obtain  the  copper  concentrate  alone.  In  this  conrujction, 
the  zinc  and  sulfur  used  to  be  irreversibly  forfeited  in  the 
duTio  tailings , 

It  was  only  in  19^2  that  a  scheme  of  bulk  flotation  of 
all  sulfides  v;ith  seoondascy  grinding  of  the  bulk  concenrr  ate 
and  its  segregation  into  copper  and  pyrlte  concentrates,  in  a 
strongly  alkaline  medium,  was  proposed  for  the  ores  of  the 
Leviehlnr  Iriy  Deposit. 

i'.'.;  operation  according  to  that  scheme  (Pig.  1)  the  ore 
yielded  a  copper  concentrate  containing  12,02-12.86  percent 
Cu  and  2.i..65  percent  Zn,  with  the  copper  being  recovered  to 
the  o:irts-.:,r.  of  38.07  percent.  In  this  connection,  the  zinc 
was  basically  floated  together  with  the  copper  concentrate. 

The  consumption  of  principal  reagents  at  operation  ac¬ 
cording  to  that  scheme  vras  as  follows  (in  kg/ton  of  ore): 
xanthegenate  (85  percent)  —  0.116;  flotation  oil  --  0,100; 
cyano-melt  —  0.123;  and  lime  —  3.9^. 

The  scheme  of  bulk-selective  flotation  proved  to  be 
more  progressive  than  the  previously  applied  ones,  because 
it  made  it  possible,  upon  a  more  coarse  grinding  of  the  ore 
prior  to  its  bulk  flotation,  to  increase  the  plant's  product- 

e“s'tudTe s  of  the  plant  described  in  the  present  article 
were  conducted  with  the  active  collaboration  cf  Senior 
Scientific  Research  Worker  of  the  Uraliaekhanobr  ^ral  Scient¬ 
ific  Research  Institute  for  Mechanical  ConcentraMon  of 
Miner-nas  7  G.  V.  Kozlov. 
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Upon  the  introduction  of  the  bulk  flotation  scheme 
the  researchers  at  the  plant  and  from  the  Uralmekhanobr 
Institute  began  to  work  on  the  sepa3?atlon  of  the  bulk  concen¬ 
trate  Into  copper,  zinc  and  pyrlte  concentrates.  On  the  basis 
of  the  obtained  results  the  Mekhanobr  had  designed  suj  plement- 
ary  equipment  for  the  concentrator  plant..  Hov/ever,  inasniuch 
as  this  equipment  was  not  built,  the  research  was  reoriented 
in  the  direction  of  recovering  zinc  from  the  bulk  concentrate 
into  copper-zinc  concentrate  for  the  subsequent  processing  of 
the  latter  by  the  pyroselectlve  method. 

The  technological  scheme  and  regime  of  flotation  v;ere 
being  worked  out  on  taking  into  account  the  equipment  possess¬ 
ed  by  the  plant.  In  May  1955  this  scheme  was  installed  and 
the  plant  began  to  provide  the  copper-zinc  product. 

The  need  for  the  plant’s  operation  according  to  this 
scheme  was  caused  by  the  difficulty  in  obtaining  quality-grade 
zinc  concentrate  from  zinc -poor  ores,  and  by  the  lack  of  ex¬ 
perience  in  operation  according  to  the  bulk-selective  flotat¬ 
ion  scheme. 

During  the  period  when  the  plant  operated  according  to 
the  scheme  yielding  the  copper-zinc  product,  experience  had 
been  acciuaulated  and  workers  had  been  trained  in  operation  ac¬ 
cording  to  a  more  complicated  scheme.  At  the  same  time,  the 
technological  regime  and  the  scheme  Itself  were  being  continu¬ 
ally  perfected.  Thus,  the  year  1956  witnessed  the  installat¬ 
ion  Dnd  activation  of  the  scheme  of  triple -quintuple  reclari¬ 
fication  of  the  zinc  concentrate,  which  made  it  possible  to 
increase  substantially  the  content  of  zinc  in  the  monoraetal 
concentrate,  but  the  content  of  copper  had  remained  high  be¬ 
cause  of  the  transition  of  a  part  of  the  copper  from  the  copper 
cycle  of  flotation  to  the  zinc  one, 

A  way  out  of  the  resulting  difficulty  was  found  by 
feeding  all  the  bulk  concentrate  into  a  ball  mill  and  intro¬ 
ducing  the  alkalization  of  the  pulp  to  the  extent  of  200-300 
grams  of  free  calcium  oxide  per  cubic  meter  of  the  basic  copper 
flotation. 

The  introduction  of  this  Improvement  into  the  bulk  flo¬ 
tation  practice  excludes  to  some  extent  a  total  suppression 
of  sphalerite  in  the  copper  cycle,  but  at  the  same  time  it 
makes  possible  a  satisfactory  solving  of  the  problem  of  the 
recovery  cf  copper. 

Considerable  attention  was  devoted  to  the  problem  of 
testing  various  schemes  for  the  secondary  grinding  of  bulk 
concentvates  under  industrial  conditions,  to  wit:  the  scheme 
with  tl.o  feeding  of  bulk  concentrate  to  the  classification 
cycle  and  dispatching  of  classlfer  sands  to  a  mill  and  of 
class:' .rier  overflow  —  to  copper  flotation;  the  scheme  with 
the  d:.spatchlng  of  the  bulk  concentrate  to  hydrocyclones  with 
subr-equent  secondary  grinding  of  hydrocyclone  sands  and  of  the 
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sands  of  the  spiral  classifier  in  a  ball  mill  and  dispatch¬ 
ing  of  the  overflow  of  the  hydrocyclone  and  classifer  to 
copper  flotation;  and  the  scheme  with  the  dispatching  of  the 
bulk  concentrate  (without  thickening)  to  a  ball  mill  operat¬ 
ing  in  a  closed  cycle  with  a  spiral  classifer^  upon  dispatch¬ 
ing  the  classifier's  overflow  to  copper  flotation. 

Of  the  three  tested  schemes  the  last  one  proved  to  be 
most  effective,  as  it  made  it  possible,  because  of  the  revivi¬ 
fication  of  the  faces  of  the  grains  of  the  entire  bulk  concen¬ 
trate,  to  improve  the  action  of  the  depressor  reagents  on  the 
minerals  of  zinc  and  pyrlte,  which  was  conducive  to  a  better 
separation  of  sulfides,  zinc  and  iron. 

As  a  result  of  the  v;ork  conducted  on  Improving  the 
scheme  of  the  selective  flotation  of  bulk  concentrate  fl'lg.  2), 
throughout  the  entire  1958  the  plant  supplied  only  quality- 
grade  zinc  concentrate. 

The  Indexes  of  the  processing  of  impregnated  ores  ac¬ 
cording  to  the  bulk-selective  flotation  scheme  and  year  are 
presented  in  Table  1,  which  shows  that  in  measure  with  the 
Improvement  in  scheme  and  technological  regime  the  qualitat¬ 
ive  indexes  of  concentration  have  improved  and  the  amount  of 
the  issued  quality-grade  zinc  concentrate  has  increased:  the 
amou/vt  cd  the  copper-zinc  product  has  decreased  till  it* reached 
zero  in  1958.  The  net  profit  gained  by  the  plant  as  a  re^sult 
of  th  i  realization  of  the  zinc  concentrate  in  1958  totaled 
sever.;!  million  rubles. 


Table  1 

irndexo!:'  of  the  Processing  of  Impregnated  Ores  According 
to  the  Bulk-Selective  Flotation  Scheme 


Year 

Content,  in 

percent,  of 

Content  in 

Kecevery 

ox  z,a,nc 

Cu  Zn 

Cu  Zn 

“  Copper-Zinc 

j.n  percent 

Product,  in 
fo,  of 

Into 

Zinc 

Into 

Zinc 

in  Copper 
Concentrate 

in  Zinc 
Concentrate 

Gu  Zn 

Product 

Concen¬ 

trate 

1955 

1956 

1957 

1958 

“ir3o 

11.77  6.93 
11.14  8.52 
10.47  8.45 

2.54  48.89 

1.59  50.93 
0.67  50.86 

fill  36  .'25 

3.60  40.68 

44.36 

31.86 

43.91 

33.07 

42.47 

52.62 
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1.  raw  ore  (impregnated) 

2.  I  stage  of  grinding 

3.  I  classification 

5.  overflow  of  rake  classifier 

5.  sands 

6.  II  classification  in 

spiral  classifier 

7.  overflow  of  spiral 

classifier 

8.  sands 

9.  basic  bulk  flotation 

10 .  grinding 

11  *  coarse  bulk  concentrate 

12.  dump  tailings 

13.  reciarificatlon  of  bulk 

cone . 

14.  roclarifled  bulk  cone. 

15.  other  products 

16.  coarse  Cu  flotation 

17.  reciarificatlon  of 

Cu.  cone. 

18.  Cone.  Cu  flot. 

19.  grinding  in  ball  mill  of 

C  fsoction 

20.  Cu  c-.nc.  reciarificatlon 

21.  -then  products 

22.  Cu,  other  products 

23.  Cu  tailings 

24.  classification  in  spiral 

classifier 

25.  overflow  of  O-sectlon 

spiral  classifier 


26.  sands 

27.  basic  Zn  flotation 

28.  coarse  Zn  cone. 

29.  thickening 

30 .  thickening 

31 .  filtration 

32.  I  reclarification 

33.  cone. 

34.  tailings 

35 .  overflow 

36.  FeSp  cone. 

37.  basic  Cu  flotation 

38.  finished  Cu  concentrate 

(machine  No  30) 

39.  II  reclarification 

41.  Ill  reclarification 

42 .  cone . 

43.  IV  reciarificatlon 

44 .  cone , 

45.  V  reciarificatlon 

46.  cone. 

47 .  tailings 
43.  thickening 

49.  filtration 

50.  finished  Zn  concentrate 


The  collective  of  the  concentrator  plant  devotes  con¬ 
siderable  attention  to  reducing  its  operating  expenditures. 
Thus,  in  1958  a  major  project  was  conducted  vjlth  regard  to 
reducing  the  consimiptlon  of  the  principal  reagent  — 
xanthogenate  and  flotation  oil.  This  made  possible  not  only 
a  partial  reduction  in  the  consumption  of  other  reagents  but 
also  an  improvement  in  the  qualitative  indexes  of  concentrat¬ 
ion  for  both  the  bulk  and  the  selective  cycles  of  flotation. 

At  present,  the  plant  consumes  42  grams  of  butyl 
xanthogenate  and  43  grams  of  flotation  oil  per  ton  of  pro¬ 
cessed  ore,  whereas  before  the  conduct  of  that  project  the 
cc.r.fiumptlon  rates  of  these  reagents  used  to  amount  to  88  and 
75  graxis  per  ton  of  ore,  respectively.  The  economic  effect 
yie'Uicd  by  the  reduction  of  the  consumption  of  reagents  in 
1933  amounted  to  nearly  one  million  rubles. 

The  introduction  of  the  scheme  of  thickening  in  hydro - 


-  6  - 


cyclones  and  the  simultaneous  broadening  of  the  front  of 
thickening  and  filtration  has  raised  steeply  the  yield  ©f 
pyrite  concentrate,  which  in  turn  made  it  possible  to  con¬ 
vert  the  Combine's  sulfuric  acid  shops  to  the  processing  of 
a  cheaper  and  qualitatively  better  raw  material  and  to  dis¬ 
continue  the  importing  of  pyrite  from  other  enterprises. 

The  economic  effect  yielded  by  the  conduct  of  these 
measures  in  1958  had  expressed  itself  in  the  sum  of  about 
two  million  rubles. 

From  the  foregoing  it  is  clear  that  in  the  last  few 
years  the  collective  of  the  Klrovgrad  Concentrator  Plant  has 
been  successfully  solving  the  problems  of  a  comprehensive 
utilization  of  the  raw  material  and  reduction  in  operating 
costs* 

However,  as  a  result  of  imperfections  of  the  scheme 
of  selective  flotation,  the  lack  of  a  sufficient  supply  of 
flotation  machinery,  and  for  a  number  of  other  reasons,  the 
process  has  often  been  violated;  the  copper  concentrate  still 
continued  to  have  a  high  content  of  zinc  and  a  10-11  percent 
content  of  Cu,  and  zinc  was  not  recovered  from  the  sulfidic 
ores  containing  from  one-and-one-half  to  tv;o  percent  Zn. 

In  1959  the  work  on  the  further  perfecting  of  the  con¬ 
centration  process  was  cbritinued  --  January  witnessed  the  in¬ 
troduction  of  the  scheme  df  the  Joint  processing  of  bulk  cen- 
ceutrateg  obtained  from  Impregnated  and  sulfidic  ores  into 
copper,  zinc  and  pyrite  eohcentrates  (Fig,  3). 

According  to  this  \Scheme,  the  bulk  concentrate  from 
impregnated  ores  is  subjected  to  secondary  grinding  (to  size 
of  87-90  percent  in  the  -0^074  ram  class)  in  a  ball  mill  and 
thereupon  subjected  to  se|.ectlve  flotation,  during  which  the 
following  are  removed  at  the  beginning  of  the  process: 
finished  copper  concentrate  ("copper  head"),  coarse  copper 
concentrate,  and  middlings*  The  coarse  copper  concentrate 
is  subjected  to  double  reclarlflcatlon  together  with  the 
copper-zinc  concentrate  obtained  fi'ora  sulfidic  ore. 

The  concentrate  of  the  control  copper  flotation  is. 
Jointly  with  the  tailings  of  the  first  copper  reclarlflcatlon, 
classified  in  a  hydrocyclone  into  overflow  and  sands.  The 
sand  fraction  proceeds  for  afecondary  grinding  to  a  ball  mill. 
The  overflow  of  the  hydrocycione  is  directed  to  a  thickener 
so  as  to  remove  excess  water;  thereupon  it  proceeds  to  re- 
flotatlon;  the  froth  product  of  the  reflotatlon  is  sent  to 
first  reclarlflcatlon  of  coarse  copper  concentrate,  as  this 
product  contains  the  minerals  of  copper  and  zinc.  The  tail¬ 
ings  of  the  reflotation,  which  contain  a  high  amount  of  zinc 
arc  together  vrlth  coarse  zinc  concentrate  subjected  to  re- 
clarif Icatlons . 
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Fig.  3.  Schematic  Representation  of  the  Processing 
of  Impregnated  and  Sulfidic  Ores,  Yielding 
Copper,  Zinc  and  Pyrite  Concentrates 


8 


1. 

impregnated  ore 

23. 

I  reclariflcatlon  of 

2. 

sulfidic  ore 

Cu  cone. 

3. 

classification  of  other 

24. 

II  reclarification  of 

products 

Cu  cone* 

4. 

grinding 

25. 

Copper  cone. 

5. 

grinding 

26. 

tailings  Cu,  other 

6, 

sands  in  hydrocyclone 

products 

7. 

grinding 

27. 

control  flotation  of 

8. 

overflow 

tailings 

9* 

I  classification 

28. 

dump  tailings 

10* 

I  classification 

29. 

bulk  cone. 

11* 

Classification 

30. 

control  Cu  flotation 

12* 

IX  classification 

31. 

Cu,  other  products 

13. 

12  classification 

32. 

overflow  of  hydrocyclones 

14* 

I  basic  Cu  flotation 

33. 

basic  Zn  flotation 

13. 

cu  cone. 

3^. 

reflotation  of  overflow 

16. 

basic  bulk  flotation 

35. 

tailings 

17. 

grinding 

36. 

concentrate 

18. 

grinding 

37. 

thickening 

19. 

Cu,  Zn  flotation  II  basic 

38. 

tailings 

20. 

Cu  flotation 

39. 

pyrite  concentrate 

Cu,  Zn  cone. 

40. 

i  reclarification  of 

21, 

re c.  1  i.,r  1  f I c a t i on  of 

Zn  cone . 

bi.;,':. c  c: lo  sntr at e 

41. 

other  products 

22. 

pyi^I  ta  oo?.'.c . 

42. 

II  reclarification  of 

Zn  cono. 

43.  IXI  reclarification  of  Zn  con. 

44.  zinc  concentrate 

45.  other  products 

The  tailings  of  the  copper  cycle  proceed  to  haslc  zinc 
flotatlc-n.,  the  frother  product  of  which  is,  after  its  triple 
recj.arification,  issued  as  finished  concentrate.  The  tailings 
of  the  basic  zinc  flotation  and  the  tailings  of  the  copper- 
zinc  flotation  from  sulfidic  ores  constitute  the  pyrite  con¬ 
centrate  . 

The  technological  indexes  of  the  processing  of  the 
bulk  concentrates  of  impregnated  and  sulfidic  ores  according 
to  the  selective  flotation  scheme  are  cited  in  Table  2. 
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Table  2 


Indexes  of  the  Processing  of  Bulk  Concentrates 
in  1959  (in  percent) 


Product 


April 


Copper  Concentrate 
Zinc  Concentrate 
Pyrite  Concentrate 
Dump  Tailings 
Recovery  of  Coppei? 
into  Mono-Metal 
Concentrate,  in 
percent : 

from  impregnated 
ore 

from  sulfidic  ore 
Recovery  of  zinc 
into  Monometal 
Concentrate,  in 
percent ; 

from  jjnpregnated 
ore 

from  sulfidic  ore 
Recovery  of  Sulfur 
into  Pyritic  Con¬ 
centrate,  in 
percent 


14.0  3.58  38.93 

1.03  48.96  34.48 
0.24  0,62  45.67 

0.11  0.42  6.69 


88.32 

80.8 


55.10 

32.02 


59.85 


14.24 

I.l4 

0,28 

0.08 


87.92 

81.48 


4.65 

50.22 

0.67 

0.30 


55.03 

33.71 


38.31 

35.03 

45.45 

5.73 


61.91 


Specific  Features  of  the  New  Scheme 

1.  The  combined  processing  of  the  bulk  concentrates 
of  sulfidic  and  impregnated  ores,  which  makes  it  possible  to 
organize  the  recovery  of  zinc  from  all  the  ores  handled  by 
the  plant . 

2.  Incorporation  into  the  scheme  of  the  cyc].e  of 
selective  flotation  of  hydrocyclones  for  the  thickening  and 
sizing  of  the  copper  middlings  with  the  subsequent  reflotat¬ 
ion  of  the  overflow  of  hydrocyclones;  this  makes  it  possible 
to  extract  a  considerable  part  of  zinc  and  pyrite  with  a  low 
content  of  copper,  after  the  copper  cycle  of  flotation. 

The  introduction  of  the  above  measure  has  reduced  the 
amount  of  material  sent  for  basic  copper  flotation;  this  has 
been  faborably  reflected  in  the  results  of  the  selection  of 
cooper  and  zinc  minerals  and  it  has  improved  the  stability  of 
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the  recovery  of  metals  Into  monometal  concentratesj  which  has 
risen  somewhat  above  the  plan-set  targets, 

3.  The  organization  of  the  double  reclarificatlon  of 
the  coarse  copper  concentrate  from  Impregnated  orco  and  the 
copper-zinc  concentrate  from  sulfidic  oresj  this  has  syisurcd 
a  two-  or  three-percent  rise  in  the  content  of  copper  in  the 
monometal  Concentrate  as  a  result  of  the  improved  depression 
of  zincous  and  pyritic  minerals. 

4.  The  newly  Introduced  scheme  is  a  higher-developed 
one,  and  thus  it  permits  a  fuller  utilization  of  the  flctat- 
ional  properties  of  minerals. 

5.  The  practice  of  the  plant ‘s  operation  according  to 
the  new  scheme  has  proved  the  feasibility  of  the  separation 
of  coppcr-zinc  concentrates  obtainod  from  sulfixlic  ores  in  a 
highly  alkaline  medium  into  copper  and  zinc  concentrates, 
upon  their  Joint  processing  together  with  the  products  of  the 
copper  cycle  of  flotation,  containing  insignificant  amounts 
of  alkali  (up  to  50-100  grams  of  free  CaO  per  cubic  meter). 

In  the  years  1959-I965  the  collective  of  the  Klrovgrad 
plant  will  continue  Its  work  on  the  further  broadening  of  the 
comprehensive  utilization  of  processed  ores. 

It  will  be  necessary  to  solve  the  problems  of  raising 
recovery  of:  copper  from  impregnated  ores  —  to  91  percent, 
and  from  sulfidic  ores  —  to  85  percent,-  zinc  from  Impregnated 
ores  —  to  65-70  percent,  and  from  sulfidic  ores  —  to  40-45 
percent;  and  sulfur  into  pyrlte  concentrate  —  to  65  percent. 

At  the  same  time  It  is  necessary  to  strive  for  increas¬ 
ing  the  copper  content  of  copper  concentrate  by  1.4  times 
against  the  present  level. 

The  problems  of  the  further  expansion  of  the  compre¬ 
hensive  utilization  of  ores  will  be  solved  through:  develop¬ 
ment  of  new  schemes  and  technological  regimes;  introduction 
of  new  technological  processes  of  ore  concentration;  replace¬ 
ment  of  old,  worn  equipment  by  new,  up-to-date  equipment;  and 
automation  of  the  process  of  ore  grinding  and  of  the  control 
and  regulation  of  the  feeding  of  reagents. 


2.  The  Technology  of  Concentrating  Copper  Ores  of  the 

— —  udokansk  Leposit 

...  -  ...  ^  ■  »» 


>^is  is  a  translation  of  an  antlclo  written  by 
A.  I.  Izmodenov,  S.  L.  llokhlin,  and  G-,  I.  Demidcyich 
in  Tsvetnyye  Mstally  (Nonferrous  Metals),  No.  12, 
December  1959^  pages  19^22 j  CS0;3001-tI/t  (2)._,/ 


On  the  territory  of  Chltinskaya  ©blast  a  new  large 
copper  deposit  was  discovered  and  Is  now  being  explored 
v/ithln  the  confines  of  the  Udokansk  Range  (Blbl.  1-3). 

From  the  genetic  standpoint,  the  copper  mineralizat¬ 
ion  appears  to  be  a  sedimentary  one.  The  series  of  cupri¬ 
ferous  sandstones  is  crumpled  into  the  so-called  Uo:okasnk 
Syncline.  The  dip  of  the  extended  southern  and  nerthern 
limbs  of  that  syncline  ranges  fi’om  30  te  50  degrees.  The 
northern  limb  of  the  deposit  is  the  most  significant  one. 

The  deposit  displays  a  notable  development  of  pro¬ 
cesses  of  secondary  sulfldic  enrdchment  and  a  zone  of  oxi¬ 


dized  ores. 

In  their  composition  of  copper  minerals  the  cupri¬ 
ferous  sandstones  of  the  Udokansk  Deposit  are  classifleo. 
into  sulfldle,  oxidized  and  mixed.  Tests  of  their  concsnt- 
rablllty  were  initiated  in  1957  at  the  Uralmekhanobr  /  Ural 
Scientific  Research  Institute  for  the  Mechanical  Concentrat¬ 


ion  of  Minerals  7. 

The  investigated  three  ore  samples  represent  a  fine¬ 
ly  impi’egnated  copper  ore  whose  metallic  part  consists  of 
the  following  copper-bearing  minerals;  chalcoslne,  covellite 
chalcopyrite,  bornlte,  malachite,  oupi’ite.  The  principal 
nonmetallic  minerals  are  quartz  and,  to  a  smaller  degree, 
feldspar  and  muscovite. 

The  extent  of  the  concrel’/.c-os  of  metallic  minerals 
ranges  within  the  broad  limits  of  from  O.OOI6  to  2  mm. 
Concretions  measuring  0.01  to  0,09  lam  predominate. 

According  to  the  results  of  a  chemical  analysis 
liable  1),  the  investigated  samples  contained  1.31-2.78 
percent  of  copper  and  65-71  percent  of  silica. 

It  can  be  seen  from  the  r'ational  analyses  of  the  in¬ 
vestigated  samples  that  the  ores  of  the  Udokansk  Deposit 
differ  in  their  composition  of  cupriferous  minerals;  sample 
No.  1  consisted  mainly  of  secondary  copper  minerals  (98  per¬ 
cent  )|  sample  No.  2  was  characterized  by  the  presence  of 
scco?adary  (62,  42  percent)  and  oxidized  (25,56  percent) 
minerals;  sulfates  are  present  also;  and,  as  in  sample  No.  1, 
a  small  amount  of  primary  copper  sulfides  is  present. 


J 
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Table  1 


Results  of  Chemical  Analysis 


Percentile  Content,  fo 


Element 


Sample  No.  1  Sample  No.  2  Sample  No.  3 


Copper  2 . 60 

Zinc  0.02 

Lead  0.048 

Sulfur  0.86 

Cadmium 

Cobalt 

Molybdenimi 

Iron  3.42 

Silica  67.75 

Alumina  12.23 

Calcium  Oxide  1.70 

Magnesium  Oxide  1.01 

Titanium  Dioxide  0 . 36 

Manganese  Dioxide  0.068 


Miscellaneous 

Selenium 

Tellurium 


1.31 

2,78 

0.29 

Traces 

0.0057 

0.012 

0.59 

2.86 

0.049 

0.03 

Traces 

Traces 

Not  detected 

0.001 

3.03 

4.00 

71.75 

65.51 

9.72 

12.20 

3.28 

2.66 

0.36 

0.46 

0.38 

0.54 

0.10— 

0.10— 

0.13 

0.13 

3.40 

4.0 

0.0006 

0.0006 

Traces 

Traces 

Sample  No.  3  contains  primary  (48.9  percent)  and  secondary 
(45.52)  copper  sulfides  and,  to  a  smaller  degree,  oxidized 
(4.04  percent)  and  sulfate  (1.47  percent)  copper. 

An  assaying  analysis  showed  the  following  content 
of  gold  and  silver  in  the  samples: 

content,  in  grams/ton, of 

No.  of  sample 

Au  Ag 

1  0.1  13.4 

p  Traces  11.5 

3  "  5.41 

The  conducted  tests  were  oriented  toward  determd.nlns 
the  simplest  and  most  efficient  technological  schemes  of 
c-  i-per  recovery. 
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The  presence  of  secondary  sulfldlc  and  oxidized 
cupriferous  minerals  inclined  to  form  sljjnes  and  the  poly- 
dlsperse  character  of  their  dissemination  predicate  the 
necessity  of  applying  Concentration  schemes  that  involve 
multiple-stage  grinding  and  interstage  flotation. 

The  following  principal  schemes  were  tested; 

(1)  Scheme  of  single-stage  flotation; 

(2)  Scheme  of  tW<?>iBta$6  flotation  (Pig.  1); 

(S)  Schemd  Of*  three -stage  flotation  (Pig.  2); 

(4)  Scheme  of  two -stage  flotation  with  return  of 

intermediate  product  to  the  second  stage  of  flotation  and 
second  stage  of  grinding*  , 

Laboratory  investigations  established  that  the  two- 
stage  flotation  illustrated  in  Pig,  1  is  an  efficient  rcheme 
of  concentrating  the  ores  of  the  Udokansk  Deposit.  Upon 
coarse  grinding  of  ore  to  57-62  percent  in  the  -0.074  mm 
size  and  flotation  in  an  alkali  lime  medium  (pH  =  8.9-9*!) 

V7ith  sodium  sulfide  and  butyl  xanthogenate,  it  is  possible 
to  obtain  during  the  first  stage  of  flotation  a  finished 
high-grade  copper  concentrate  containing  35  percent  Cu,  with 
the  recovery  of  copper  amounting  to  62,2  percent  for  sample 
No.  2  and  82  percent  for  samp3.e  No,  3* 

Thus  the  lion's  share  of  copper  is  already  extracted 
at  coarse  grinding  during  the  first  stage  of  flotationj  and 
the  resulting  copper  concentrate  is  of  good  quality.  After 
the  secondary  grinding  of  the  tailings  of  the  first  stage 
of  flotation  to  96  percent  in  the  -0.074  mm  size^  it  is  pos¬ 
sible  to  recover  an  additional  28,1  percent  Cu  into  copper 
concentrate  containing  11  percent  (sample  No.  2)  and  13*68 
percent  Cu  into  copper  concentrate  containing  13  percent 
(sample  No.  3). 

The  ultimate  technological  indexes  obtained  for  the 
tested  ore  samples  are  cited  in  Table  2. 

The  fine  grinding  of  ore  (to  96  percent  in  the  -0.074 
mm  class)  is  an  indispensable  prerequisite  for  obtaining  qual¬ 
ity  grade  copper  concentrate. 

The  composition  of  the  copper  concentrate  inclu.dos 
the  following  principal  components;  copper  —  up  to  22  per¬ 
cent;  silica  —  33-39  percent;  alumina  —  seven-eight  per¬ 
cent;  iron  —  six-12  percent;  calclijun  oxide  —  three  percent; 
and  silver  —  20-70  grams/ton.  The  recovery  of  silver  into 
the  copper  concentrate  reaches  57-59  percent. 

The  mineraloglcal  and  chemical  analyses  of  classes 
of  the  dispersion  analysis  of  flotation  tailings  showed  that 
copper  is  lost  both  in  the  fine  classes  (-10  micronsK  be¬ 
cause  of  overgrlndlng,  and  in  the  coarser  class  of  /43  mic¬ 
rons,  because  of  undergrlndlng ,  The  copper  lost  in  the 
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Table  3 


Total  Consumption  of  Reagents  by  Tested  Scheme, 

in  graras/ton 


Reagent 

Two -Stage 
Flotation 

Three- Stage 
Flotation 

Sodium  Sulfide 

600-900 

1,500 

Lj.me 

1,600-1,300 

1,500 

Buty  Xanthogenate 

80 

110 

Pine  Oil 

40 

60 
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3.  The  Roasting  of  Pelletized  Copper  Concentrates 

- and  Charges  in  a  Fluidized  Bed  at  a  Semi-Industrial 

Installation* ** 


/This  is  a  translation  of  an  article  written 
by  E.  Ya.  Serebrennikova  in  Tsvetnjrye  Metally 
(Nonferrous  Metals),  No,  12,  December  1959, 
pages  23-28;  CS0;3001-N/7(3) . 


in  1953  the  Glntsvetmet  /State  Institute  of  Non- 
ferrous  Metal s_7  had  conducted  studies  of  the  fluidlzed-bcd 
roasting  of  copper  concentrates  and  charges  in  an  enlarged 
continuous -action  laboratory  furnace.  Subsequently,  r-his 
research  was  continued  in  a  semi -Industrial  Installation 
with  a  furnace  hearth  measuring  three  m^  in  area,  construct¬ 
ed  at  the  SUMZ  /Sredneural • sk  Copper  Smelting  Flants_/.  The 
results  then  obtained  served  as  a  foundation  for  d^^ignlng 
and  constructing  a  roasting  furnace  at  that  plant. 

Inasmuch  as  the  fluidized-bed  roasting  of  fine-dis¬ 
perse  copper  concentrates  has  its  disadvantages  in  the  form 
of  a  considerable  carry-over  of  dust  in  the  furnace  and  a 
ccmr.aratlvely  low  furnace  productivity  (seven  or  eight  tons/ 
m2  daily),  therefore  in  1955  the  Gintsvetmet  had  conducted 
studies  of  the  process  of  the  pelletizing  of  copper  Cvoncen- 
trate  and  the  fluidized-bed  roasting  of  the  pelletized  copper 
concentrate . 

The  conducted  laboratory  experiments  and  subsequent 
semi-industrial  tests  demonstrated  the  broad  prospects  exist¬ 
ing  for  the  pelletizing  of  charge  prior  to  its  roasting.  The 
first  experiments  with  f3.uidlzed-bed  roasting  at  the  exper¬ 
imental  Installation  of  the  SUi^G  were  conducted  with  pellet¬ 
ized  copper  concentrate  obtained  by  drying  in  tubular  kilns. 


*Study  conducted  with  the  consultation  of  Cand.  Eng.  Sci. 

G,  Ya.  Leyzerovlch;  the  investlgfitions  of  the  pelletizing  of 
charges  were  conducted  by  Gintsvetmet  researchers  Cand,  Eng. 
Sci.  A.  A.  Orlonov  and  Engineer  V.  S.  Pyzhov  in  collaborat¬ 
ion  with  the  workers  of  the  experimental  shop  of  the  SDMZ 

**Ct.  Ya.  Leyzerovlch,  I.  V.  Babina,  and  E.  Ya,  Serebren¬ 
nikova,  "Tsvetnyye  Metally,"  No,  6,  1955 
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The  concentrate  fractions  used  in  the  experiments 
were  sifted  on  two  screens  to  sizes  of  from  0.5  to  four  mm. 

The  development  of  the  regime  of  roasting  of  the_ 
pelletized  concentrate  was  accompanied  by  tests  of  the  de¬ 
signs  of  heat-transfer  devices  applied  at  operation  with 
high  unit  loads,* 

Plow  Sheet  of  the  Pelletizing 
Roasting  Installations 

By  the  end  of  1957  the  construction  of  a  serai - 
industrial  pelletizing  Installation  was  completed.  The 
charge,  consisting  of  concentrate,  quartz  and  llm.estonc, 
with  a  moisture  content  of  8-10  percent,  v;as  conveyed  from 
the  plant  •  s  drying  shop  to  the  bln  of  that  Instal.latlon  and 
thence  carried  by  a  tray  feeder  to  a  breaker  consisting  of 
two  cast  toothed  drums  rotating  in  opposite  directions.  The 
teeth  of  one  drum  mesh  with  the  teeth  of  the  other  so  as^  to 
leave  a  clearance  of  two  to  thx*ee  millimeters,  so  t.aat  tne 
material  falling  in  between  the  teeth  is  broken  up  into 
small  nieces  which  proceed  to  a  turi’et-bowl  pelletizer  with 
a  diameter  of  1-1,5  meters  and  productivity  of  1,200-1,300 
kg  of  dry  pellets  per  hour;  80  percent  of  the  pellets  thus 
obtained  measure  from  one-half  to  three  mm  in  size. 

The  moisture  necessary  for  binding  the  pellets  was 
supplied  to  the  pelletizer  by  means  of  a  sprayer.  ThvO  moist 
pellets  proceeded  to  a  drying  kiln  with  a  hearth  measurlvig 
0.5  rcr  in  area. 

The  drying  of  the  pei.lets  was  conducted  in  a  fluid 
bed  by  flue  gases  obtained  from  the  combustion  of  solar  oil 
and  mazut. 

The  dust-laden  gases  emitted  by  the  drying  kiln  were, 
after  cleaning  in  two  cyclones,  expelled  by  a  fan  into  the 
atmosphere . 

The  unit  productivity  of  the  drying  kiln  amountod  to 
70-80  tons  of  charge  per  square  meter  daily,  and  its  ra^<e  of 
moisture  abstraction  amounted  to  approximately  300  kg/m-^  per 
hour.  The  temperature  in  the  bed  v;as  70°C;  the  temperature 
of  the  flue  gases  prior  to  their  entry  into  the  drying  kiln 
amounted  to  300-315'^C.  The  residual  moisture  content  of^the 
pellets  after  drying  was  0-1  percent.  The  consumption  of 
gases  for  drying  amounted  to  I.65  standard  cubic  meters  per 
kilogram  of  charge. 


*1.  A.  Burovoy,  G.  Ya.  Krlchevskiy,  and  A.  D,  Shtokarev, 
"Tsvetnyye  Metally",  No,  3#  1958 
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The  dry  pellets  are  conveyed  by  two  transporters  to 
the  bin  of  a  roasting  furnace  from  which  they  are  subseq¬ 
uently  conveyed  by  a  feed  belt  to  a  weight  doser  and  thence 
dropoed  through  a  chute  into  the  furnace.  The  furriace  it¬ 
self',  after  its  dimensions  were  reduced,  had  a  chamber 
measuring  1x0.7  meters  and  an  overfloiv*- threshold  height  of 
1.2  meters.  The  bottom  of  the  furnace  was  built  of  heat- 
resistant  concrete.  The  gases  proceeded  through  a  vertical 
pipe  with  a  diameter  of  8o8  mm.  Their  purification  was 
initially  conducted  in  two  cyclones  with  a  0.8-ram  diameter, 
and  later  in  the  Cottrell  filter  of  the  drying  shop.  After 
purification  the  gases  were  expelled  into  the  atmosphere  and 
the  roasted  residue  or  calcine  was,  after  weighing  in  hopper 
cars,  conveyed  to  a  depot.  The  cyclone  and  flue  dusts  w^oc-e 
welghved  and  sent  to  the  charge  department  of  pelletization 
for  use  as  a  binding  agent. 

The  air  from  the  turbo  blower  was  conveyed  to  air- 
distributing  boxes  and  thence  through  nozzles  into  the 
furnace  (Fig.  1).  The  open  area  of  the  orifices  in  the 
nozzles  is  one  percent.  The  resistance  of  the  furnace  sole 
without  the  fluid  bed  at  the  necessary  amount  of  air 
(1,500  m3  /^our)  amounts  to  200  mm  of  the  water  column. 

Heat  transfer  was  realized  by  spiral  pipes  positioned 
vertically  or  horizontally  inside  the  fluid  bed  at  a  height 
of  180-200  mm  above  the  furnace  sole  (Fig,  2),  Their 
specific  area  amounted  to  3.7  per  m'^  of  furnace  sole, 
at  a  1,200-mm  bed  height.  Despite  the  considerable  saturat- 
ion  of  the  bath  by  heat-abstracting  elements  the  process  of 
the  pseudo-liquefaction  of  the  material  was  not  hindered 
and  the  technological  regime  was  stable. 

Six  thermocouples  were  installed  to  measure  temperat¬ 
ure  in  the  layer.  One  of  these  thermocouples  was  Interlocked 
with  an  automatic  emergency  injector  of  water  into  the  bed 
actuated  in  the  event  of  a  rise  in  temperature  to  850'^C  and 
discojUTiection  of  the  pumps  feeding  v/ater  to  the  spiral  pipes. 

The  Effect  of  Cyclone  Dust  on  the  Strength 
of  Pellets  at  Roasting  in  Fluidized  Bed 

To  obtain  strong  charge  pellets  it  is  necessary  to 
introduce  the  following  admixtures  in  the  process  of  pellet¬ 
izing. 

Considering  that  the  fluidizsd-bed  roasting  of  pellet¬ 
ized  material  Involves  the  formation  of  a  disperse  dust  con- 
tainiv.'.g  up  to  10  percent  of  the  aqueously  soluble  salts,  the 
posiibility  of  utilizing  that  dust  as  a  binding  agent  during 
the  pelletizing  of  charge  was  Investigated. 

The  strength  of  pellets  vras  tested  during  the 
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fluidlzed-bed  roasting  in  an  enlarged  continuous-action 
laboratory  furnace  constituted  by  a  stack  of  heat-resistant 
steel  measuring  106  ram  in  diameter  and  3,500  mm  in  height. 
An  inclined  chute  for  the  overflow  calcine  v/as  instanc’d 
on  the  1,000  mm  level. 

Air  was  fed  in  through  an  air -distributing  nozzle. 
The  charging  was  conducted  by  means  of  a  sluice  feeder. 

The  dust-laden  gases  were  purified  in  a  cyclone  and  a  bag 
filter. 

The  experiments  were  conducted  with  a  pelletized 
charge  consisting  of  concentrate,  quartz,  llm.estcne,  and 
cyclone  dust,  the  last  being  taken  in  the  prooortlon  5,  10 
and  15  percent  to  the  v;eight  of  the  charge  CTable  1).  The 
temperature  during  the  experiments  was  SOO'^C,  the  linear 
air-feeding  rate  was  47.5  cra/second,  and  the  unlt^pr-oduct- 
ivity  of  the  furnace  amounted  to  38.5-42.5  tons/m.  dally. 
The  SO2  content  of  the  gases  amounted  to  13-l4  percent," and 
the  sulfur  content  of  the  calcine  amounted  to  4. 5-7. 5  per¬ 
cent.  The  carry-over  of  dust  from  the  furnace  amounted  r.o 
II-I5  percent  of  the  weight  of  its  burden.  The  strength  of 
the  pellets  after  roasting  was  satisfactory,  and  their  mean 
weighted  diameter  changed  from  0,99  to  0,76  ram. 

Table  1 


Granulometric  Composition  of  Charge,  in  percent 


Screen-Hole  Size,  in 

mm 

.  Mean-Weighted 
Diameter  of 
Grains,  in  nmi 

Material 

-2/2 

/1.2 

/O.7 

/0.5 

-0.5 

Charge 

C  a  a.  cine 

11,02 

7.33 

12.7 

8.12 

46.8 

39.25 

20.5 

22.8 

9.0 

22.5 

0.99 

0.76 

Thus,  laboratory  studies  had  established  the  feasib¬ 
ility  of  using  the  cyclone  dust  obtained  from  the  fluidlzed- 
bed  roasting  of  pellets  as  a  binding  agent  for  pettetlzation. 


Heating  and  Start-Up  of  the  Furnace 

The  solving  of  the  problem  of  raising  the  product- 
lv3.vy  of  the  furnace  required  a  considerable  enlargement  of 
the  '■surface  of  the  device  for  abstracting  excess  heat, 
wh:lch  complicated  the  heating  of  the  charge  bed  dLU-lng  the 
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star 


t“Up  of  the  2?'urnace 


This 


circumstance  had  necessitated 


t;be  de’^ieiopment;  or  a  special  regixae  of  the  heating  and  stai’t- 
up  of  the  furnace.  This  regime  consisted_in  the  following. 

S\  eo3ar-«-oi3.  hirrner*  movaiteci  In  tne  air  corjh.i'i:..  t 
along  'wtch  the  air  from  the  blotter  enters  the  furnace.  The 
all’  for,  spraying;  solar  oil  was  fed  by  a  compressor  wxo-a  s. 
praBBure  of  1.2-2  atmospheres  (Fig.  3).  . 


h 
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Fig.  3.  IriStallatlon  of  Burner  for  Activating 

the  Finenace 

’urnace 


;ir  ent©x‘ing  the  furnace 
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The  In-rner  ixeated  the  air  entering  Into  the  ps^ocess 
3o  a  temperature  of  250-300^''c^  whereupon  calcine  was  placed 
L'l  the-  furnace. 

After  tlici  teraperature  of  the  bed  had  reached  400- 
•i-bO'-'t  the  burner  was  dlsconnacted  and  the  charging  of  raw 
'.u^'den  was  begun.  Within  40~45  minutes  after  the  activat- 
Ion  ccm'a6nced''the  bed  had  acquired  the  set  temperature  of 

K?“)non 

The  start -"'up  of  the  furnace  was  simple  and  took 
i1tt"e  time  in  contrast  with  the  start-up  of  furnaces  in- 
urDvlng  the  heatir..;?  of  the  bed.  by  burners  mounted  behind 


Lit 


ciuidised  bed,  such  as  is  practiced.  In  lridustx’’lal 


Vb''sY't  O  ’'''  0  c 

Such  Be  start-up  can  be  recommended  for  the  industrial 
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Characteristics  of  the  Raw  Material 


The  experiments  were  conducted  with  a  pelletized 
concentrate.  Pelletized  charge  consisting  of  concentrate, 
limestone,  and  crushed  gold  ore.  The  binding  agent  used 
was  sulflte-pulp  alkali  In  the  proportion  of  O.o  and  1.2 
percent  to  the  weight  of  the  charjgej  or  cyclone  dust  (15 
percent  of  the  weight  of  the  Charge).  Latei:^  on,  all  exper¬ 
iments  were  conducted  with  a  Chht^gd  pelletized  together 

with  cyclone  dust.  ..  ,  j.  ^ 

Tables  2  and  3  cite  the  chemical  and  granulometric 

composltlbns  of  the  charge. 


Table  2 

Chemical  Composition  of  Chai*ge 


Percentile  Content  of 

Product 

Cu 

Zn  ^common 

SsOj, 

SlOg 

Charge  Pelletized 
with  Alkali 

8.4 

9.7  32.7 

0.33 

18.3 

Charge  Pelletized 
with  Cyclone  Dust 

8.15 

9.2  30.2 

0.77 

20.8 

Concentrate 

10.1 

10.6  40.6 

0.3 

4.0 

Table  3 

Granulometric  Composition  of  Charge 

Screen-Hole 

Size,  In 

mm  /3 

/2 

/I  /0.4  -0.4 

Mean-Weighted 
Diameter  of 
Grains, mm 

Yield  of 

Fractions, 

In  mm  4.35 

38.7 

35.15  10,6  11.2 

1.74 
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Exiserlmental  Part 


The  experimental  furnace  at  the  SUIiZ  vras  used  to 
work  out  the  hegime  of  the  roasting  of  pelletized  msterial, 
to  study  the  behavipi?'  of  pellete  during  roasting  in 
ized  hed,  and  to  teet  out  neW, designs  of  heat-ahstractlng 
devices  with  automhtle  begUietlon  of  the  proceds,* 

The  technological  Indexes  obtained  during  the  fluld- 
ized-bed  roasting  of  pelletized  charge  are  combared  with 
the  analogous  Indexes  for  unpettetlzed  charge  in  Table  4. 

Prom  Table  4  it  can  be  seen  that  the  unit  product¬ 
ivity  at  roasting  of  pelletized  charge  is  four  and  one-half 
times  as  high  as  at  roasting  of  unpelletized  charge,  and 
the  carry-over  of  dust  one-third  to  one-fourth  as  lov;. 

During  roasting,  the  coefficient  of  the  transfer  of 
heat  from  the  bed  to  the  wall  of  the  heat  exchanger  installed 
in  the  fluid  bed  ranged  from  150  to  180  kllocalorles/m  hour 
degree,  which  is  less  than  the  heat  transfer  coefficient  in 
the  bed  of  unpelletized  fines  (200-220  kilocalorie s/m'=-  hour 
degree).  Such  a  decline  in  the  heat  transfer  coefficient 
in  the  former  case  is  related  to  the  decrease  in  the  density 
of  the  fluid  bath,  as  a  result  of  the  increase  in  grain  sizes 
and  the  considerably  higher  velocity  of  the  flov:  of  air 
necessary  fov?  converting  large  grains  to  a  pseudo-liquid 
state . 

The  post-roasting  residue  (calcine)  contained  as  much 
as  5-15  percent  S;  9.5-10.5  percent  Cuj  10-11.8  percent  Zn; 
and  i8-2C  percent  SIO2.  The  cyclone  and  flue  dusts  con¬ 
tained  8-11  percent  Sj  8-10  percent  Cu;  10-11  percent  Zn; 
and  18-20  percent  SiOp. 

The  dusts  were^sent  to  the  pelletizing  department 
for  blending  with  raw  charge. 

Although  the  calcine  was  basically  represented  by 
pellets  of  a  sufficient  strength,  a  part  of  the  pellets  had 
nev'crtheless  previously,  during  roasting,  disintegrated  as 
a  result  of  the  decrepitation  of  the  pyrlte  Included  in  the 
composition  of  the  charge,  and  as  a  result  of  attrition  in 
the  fluid  bed.  The  dust  yield  amounted  to  15-20  percent  of 
the  burden,  i.e,  to  the  amoimt  necessary  for  pelletizing. 

The  calcine  obtained  from  the  roasting  of  pelletized 
charge  had  a  granulometric  composition  that  differed  from 
tb?.:.  of  the  calcine  obtained  from  the  roasting  of  unpellet¬ 
ized  charge  (Table  5)j  thus,  the  .•:='0.4  iimi  fraction  of  the 
pelletized  calcine  contained  12  percent  of  grains  with  sizes 


•"•Conducted  in  collaboration  with  the  vrorkers  of  the  expex'*!- 
li'.ental  shop,  SUMZ 
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Table  4 


Comparative  Technological  Indexes  of  the 
Roasting  of  Pelletized  and  Unpelletized  Charge 


Index 


Charge 

Pbiletlzed  Unpelletized 


Roasting  Temperature,  in  0®C 
Air  Consumption  Rate,  in  mS/kg 
Cold-Air  Linear  Peed  Rate,  in 
cm/second 

Unit  Productivity  of  Furnace  in 
Terms  of  Charge,  in  tons/ra3 
daily 

Unit  Productivity  of  Furnace  in 
Terms  of  the  Burning-Out  of 
Sulfur,  in  tons/m2  daily 
Mean  Weighted  Content  of  Sulfur 
in  Calcine,  in  percent 
Content  of  SOo  in  Roasting 
Gases  (from  Furnace)  in  per¬ 
cent  of  abstraction 
Yield  of  Calcine  Through  Over¬ 
flow  Threshold,  in  percent 
of  Solid  Products  of  Roasting 

Carry-Over  of  Dust  in  percent 
of  Solid  Products  of  Roasting 

Size  of  the  Calcine  Discharged 
Through  the  Overflow  Thresh- 
hold  (mean  weighted  diameter) 
in  mm 

Desulfurization,  in  percent 


800 

I.l6 


-1  38 


to  12 
5-15 


58.2- 

62.6 

19.8- 

15.4 


l.l4 

81-65 


800 

0.95 


1.8-2 


12-20 


68-60 


0.21 

70.4 


smaller  than  0.07  nim,  while  the  same  fraction  in  the  un- 
pel  j.etlzad  calcine  contained  50  percent  of  grains  with  sizes 
smaller  than  O.07  mm. 

If,  however,  it  is  considered  that  the  yield  of  cal¬ 
cine  from  the  roasting  of  unpelletized  material  amounts  to 
lR-20  percent,  and  cyclone  dust  is  the  principal  product  of 
such  roasting  —  with  90  percent  of  that  dust  being  of  a 
size  smaller  than  0,074  mm  —  then  the  difference  in  the 
mesh  size  of  calcines  will  be  even  greater.  It  should  also 
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Table  5 

Gi’anulbniett'lc  Composition  of  Calcines,  in  percent 


Sefeen 

Mesh 

in  mm 

Mean  Weighted 

Diameter  In 

Calcine 

/3  /2 

A 

/0.4 

-0.4 

mm 

From  Pellet¬ 
ized  Charge 

1.46  11.1 

32.0 

37.0 

18.2 

1,14 

From  Unpellet- 
Ized  Charge 

1,74 

3.36 

94.9 

0.21 

be  noted  that  the  pelletizing  of  a  charge  consisting  of  a 
concentrate  and  fluxes  ensures  a  pTOper  intermixing  of  com¬ 
ponents  and  their  close  mutual  contact,  which  is  reflected 
positively  in  the  results  of  the  roasting  and  during  tne 
smelting  of  the  calcine  as  well,  ^ 

On  the  other  hand,  the  roasting  of  unpelletized 
charge  re su.lt s  in  the  segregation  of  fluxes  and  concentrate 
(Table  6);  the  fliixes,  being  larger  in  size,  remain  in  the 
bath  and  are  discharged  through  the  overflow  thresholo., 
while  a  major  part  of  the  concentrate  escapes  from  the 
furnace  In  the  form  of  dustj  in  this  connection,  the  dusts 
thus  obtained  are  rich  in  copper  and  zinc  and  poor  in 
silica  (12  percent  SiOo),  whereas  the  calcines  are  rich  in 
silica  (32  percent  SiO^).  During  the  roast.ing  of  pellet¬ 
ized  charge,  the  calcine  and  the  dust  both  contain  approx¬ 
imately  equal  amounts  of  all  metals. 

It  should  be  noted  that  the  cyclone  dust  obtained 
during  the  roasting  of  pelletized  charge  is  larger  in  size 
(content  of  fractions  smaller  than  0,07^  mm;  60-70  percent) 
than  the  dust  from  the  roasting  of  unpelletized  charge  (con¬ 
tent  of  fraction  smaller  than  0,074  mm;  90-95  percent). 

The  expediency  of  employing  pelletization  lor  pre¬ 
paring  the  charge  prior  to  roasting  was  corroborated  by 
EV'dies  of  the  performance  of  an  industrial  furnace  for 
the  fluidized-bed  roasting  of  unpelletizecT  cupriferous 
charge  at  a  copper-smelting  plant  in  the  People ’ s  Republic 

of  Bulgaria.  ,  ,  . 

/although  the  copper  concentrate  in  Bulgaria  is  ground 
mere  coarsely  (fractions  smaller  than  0.074  mm:  about  50 
percent'''  than  the  smiZ’s  concentrate  (fractions  smaller  than 
0.074  mni;  about  95  percent),  the  process  of  the  roasting  of 
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Table  6 


Chemical  Composition  of  Pelletized  and  Unpelletized 
Materials,  In  percent 


Nature 

of 

Material 

Ch 

large 

Calcine 

,  Bust 

Cu 

Zn 

SiOg 

Cu 

Zn 

SIO2 

Cu 

Zn 

Q-5  A 

Pellet¬ 

ized 

8.4 

9.8 

20.2 

10,0 

10.7 

20.2 

8.3 

10.7 

19.6 

Unpellet- 

Ized 

9.0 

6.3 

10.1 

7.5 

6.5 

32 

9.5 

8.0 

12 

Bulgarian  concentrate  involves  the  formation  of  a  consider¬ 
able  amount  of  flne-dlsperse  dust  which  leaves  the  furnace 
and  settles  in  dust-collecting  devices.  The  collection  of 
all  that  dust  into  a  single  pile  and  Its  smelting,  and  es¬ 
pecially  its  charging  into  the  smelting  furnace,  cause 
a  number  of  difficulties. 

Upon  the  roasting  of  a  pelletized  charge,  on  the 
other  hand,  the  pelletised  calcine  will  be  subjected  to 
sme.'.tlng  while  the  dust  will  be  returned  for  pelletizing. 

Tno  Gintsvetmet  has  conducted  on  a  laboratory  scale 
studies  of  the  pelletizing,  roasting  and  smelting  of  copper 
charge  at  the  Alaverdi  Copper-Chemical  Combine,  which  yielded 
positive  results. 

The  investigations  conducted  in  195S-1959  on  the  semi- 
industrial  installation  made  it  possible  to  work  out  all  the 
technological  parameters  of  the  processes  of  pelletizing  and 
of  the  drying  and  fluidlzed-bed  roasting  of  pellets,  and  to 
provide  the  Uiiipromed'  /Scientific  Research  Institute  of 
the  Chopper  Indus try]]7wlth  data  for  an  operative  designing 
of  the  roasting  shop  at  SUMZ. 
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